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(57) Abstract: An improvement in 
volumetric energy density and weight 
energy density in a battery the negative 
electrode capacity of which is expressed 
by the sum of the capacity component 
by the occlusion and separation of a light 
metal and the capacity component by the 
precipitation and dissolution of the light 
metal. The prevention of the progress of a 
short circuit and damage inside the battery 
near the outermost periphery or innermost 
periphery of the wound electrode of 
the battery when a pressing force is 
applied from outside. The surface of the 
outermost periphery of a wound electrode 
(20) is coated with a positive electrode 
collector (21a). This positive electrode 
collector (21a) keeps at least a round of 
the outermost periphery of the wound 
electrode (20) exposed by the omission 
of the positive electrode mixture layer 
(positive electrode active substance) of the 
outer periphery surface. When the surface 
of the outer most periphery of the wound 
electrode (20) is coated with a negative 
electrode collector (22a), the negative 
electrode layer (negative electrode active 
substance) is omitted over the part of at 
least round of the outermost periphery of 
the wound electrode (20). 
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fc*#lMrTr**y *£A>w*. ««©****! tvi 5 ©«» «*■ 

fif, #zK{b£^=fcD&D> aStfc^WBtft^lO. OmPa- s KT© 
«««*XX5 i ;HCJ:t)^Sn**H©ltt*fctt2a«±*S^bfct>©*f 
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ft#«ttt, if i/>*-#*-h. 7*d tri/ K u-vyfs- 

#*-K M-Vyfi-it^-Y. r-^D^hX y-KVUy? by, 

5 1. 3-?t+V5>, 4-*?\>k-l, 3-mV7>,-»S^fJk 

7* 3\>k $>/9\H'*'-#*-K I^JM^fc-tf^-K S*X 

^#-#*-K 7-fehxhU;K ^U^nxhu;P, h u;k * h 

^T-fehxMJJK N, N—7*t\>I/7*;1' 

A75 H, N-^MDDi;;>, N-;>WI/:**^/USV>, N, N' - 
10 ^fHS^/y^yx ihn^^>, ~hax^>> X^*7>, 

Uf ^A&iLTtt, flliltf, L iAsF,, L i PF ( , L i B F 4 > LiC 
10,, LiB (C 6 H 5 ) 4 , LiCH,SO,, L1CF 3 S0 3 , LiN 
(SO,CF,) i, LiC (SOjCF,) 3 , L i A 1 C 1 4 , LiSiF f) 

l i c i i b rteZifimvfbn* cn6©5"6ova-rn^itt*fctt2 

0mol/kg£tm5ti«l/<, 0. 5mo 1 /k g«±T?&ntf«k 

25 tfJt£JflV>-Cb«kV». $»;MK©«fl«tt, <*>fiM*»MTlmS/cmR 
±T?&3t>©T&nfcf«};<, M*cfctf*7 hE^fls^ftWflKgfcftfclfifctt 

&«. fcJKhKfl^fc^fciLTtt, 09*W\ #U7^Jo-hUJW tf'J7y 
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2*))\>WL, #y***y;Wfc> x?i/>-:/*5>x>:fA. -h>j;P-y^^x 

W5feJttt©j£j&»5fi» #y7£yn;ihy;K #>J yytetfxUxX ^'J^* 
ij-7JWnyn tf l/^&S^&^yx^W^+IM K©filit£8 , 3ig$HMb£' 

Sfc, y^^Aift©^*^ «#tt£E«fc» »«fc*tbT3. Omol/ 
k gHTWCtiWffSK. 0. 5mo 1 /k g£*±T&nfc££D*?£LV>o 
fib, CLCT?}§«tV^©tt, *tt©*i«©*&*!*t-5©Tttfc<» «*H«[ 

ft»»a*«c:^3^7?*» -f # ^-fgg&fcW-rs^sjs^frft&Tfc^o «fc 
x^y- 2 1 afca:arL»a*««3tffc©5. 

fc£fc«kDJE«jfcIlbTjES£»Ji2 1 b*JB&U IEffi2 1 fcfiW*. 

25 £©&?f*fc$HRLT^-X htt©A«*3MX9U-tf*. H 9 'J 

«kDJ£«jfcgbTf|«£fflJB2 2 b«#J&U *«2 2*flW*. 

«HT» I«it#C]Ei'J- F2 5 5*0 #»t*£#te, A 

iilfr 2 2 a t tl U - H2 6 5 ii& flU 0 IS 0 #it5 . *•©©■&, IE® 
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2 1 £ftff2 2 t**nV- 2 2 3*tfbT#®U jE*'J-F2 5©$te*l«* 

5 AHU-K2 fi^lffiitllfti l 

IT, g|3bfcjE*2 l£<fctfJMg2 2 1 2. 1 3T?&^?&*I 

1 10rt»k:JRtt'r«. M2 l£J:tfA«2 2^m?&©l 1 ©fWCJRi^ bfc 
©13> iiS^t%{Iil 1 ©ft&fc&AU t/^l/-^2 3C^gS*«. -t© 

mmfti i ©Mpsssufcimmiii 4, &£#$Mgi 5&j:tfjijtftttift#? 
£©-«?&-?«, %n,*ft5t, jEm$MM2 1 b^&y^/w 

1Kb, *Lr\V-9 2 3fc-&j*Snfc*#«*^bT, £1% AS^I2 2blI 

ii0K«JBE*Jii3te**£E«fct) , bfiV»««K:*^T, *«#*3ft«U 9^ 

«#tt©*®fcy3 t £A&Rj&«*ffflb$&»3. ^©©%, jfef^Tt^STi 
«2 2fcJ4y^»>A^R3&*«ffflb««-5. dtlfCckO, Mm^MM2 2 b©fl.fS 
fciu 'J^frAfcftJB • (IKRllifeJlStrWtbTfil^WSfflVi*^, 

tknznst, sr* a@2 2{c*fffiLfe»j5 i '>A^iidw^->t^ 
oT^ffib, tni/-^2 3i^i$nfciM^tt, M^SJi2ibte 

©USnSo &8i£aj®2 2b*©y9 i ?A*Kl&'8IIJ8J 

^!6&fttt#»K:!R»Snfcy5 i ^A^^>^(iKb,.*»**^btiE*^ 

12 1 bicKBsn*. cfcox, n©n^««itt, «mww^#tttbTtt. 
ft*© v> bps y ^A-^M&^tf u A-r ^^^©^©^isu 

«iM*;M*tt*»jfciffi&fcfc©T!**. 
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TV»*IE«**fc2 1 aSRtfacifcJ;?). £©*&«©£«**# 2 1 a£ 

£fe*©*fflffl©*®fcIElI£Sl|J|2 1 b3fi*M*nx^a:VsjE**«#2 1 a 

©M^M©IE@m«#2 1 a«fc0 feftfffl©gXtiCj6Ht#fc*4?«#mff 

12 1 b#2&#*ttTV>fctr>IE***#:2 1 art 2mU£M0m*TmD &5\Z 
ftttf, IEMfi#2 1 a©«^«©p|ffi*ttr#fflb©«^ (M®@MSB#2 
9) fc*ft*DfelJirtMMi©)H^t»*flJL©«!0' OtM^MTO 2 8 ) £© 
»3 Hfc*LfcJ;5a:H-iii^tj#fflL©jESII«#2 1 a^M^ilfCl 
«*#&«£© 2te£fc0, £©2/^© (2fi©) tf^tfJL©IE;gg|gm#2 1 a 

fcD^WlcKift^^TWffio^jfe^siga-rseifc^T** £©2S© 
*J#ZHL 2 1 a «kD"brt««J©mittte:je*j!;fc^f «#©M 

#2 0OiIiigira§aSiIJ 1 C©2*©*J*fflb©jE*|Mt#2 1 

Ci3«*T**. :®J:^l||g#2 0©ftJSie, W®®M8&#2 9© 
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3 M # & Z> ZL t \t 1ft O £ X *> & ^ . 

mmm) 2 2b$numiiS2 2 a ©jt ®fgs$# 3 icii^h 
«2o©g^^iT, lEm^mm iiEmm^mm) 2 lb^m^L^iEmMm 

©i:e>(I-r^>^<hCckO, H©ltMm#2 2 a££k£M;Him#2 laiOfe 

ft$wm®mm&2 ooin-mm^tz®, ^omMo^m^Mm 2 2 b*fc 
ffiics tTii0i*ii§ § isiM-r § t^v^miz-D^xh, •szizmmte'bo 

25 • &tc. %6m\zm&mz7xvt£&5iz, $km&mm2 2bt>mm&\zmiti2ti 

TV>&^MfflLcDM®^SSB#3 2 #imibftfcilMli# 2 2 a tlEMGM 
12 1 b^M®*^M^nTV^Vitf#fflbcDMM®MgP^-2 7^^lt6tifc 

iE^m#:2 i atztrtu-? 2 3*ftuxmmvtz>bmz&-?T, mmmm 
&2 o omftm* i m&zwt^n&t&mizm? z\ t\z£ v , mm^xcom 
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(Dmmfemzmm-rzcttf-czz. *fljs©tr£iiju ©£«*«# 2 1 
2 o©£3^£»#*c*3«h*js*> «»©&«$#&»* snsa^wsr** 

£1*C©«*fl©tJ*ffll,©ft**«fr2 2 a£t?£fcBb©IE*I3im#2 l at 

10 i;sz:ta£*i»<^t**RriBt&*. 

C©£3fc#&«©#I^«*#lil**#2 0 fctt, #©<k-5&«?g«)&©IE 
@2 l*flS2 2j&«/BV>&nS. 
IE IS 2 ltt, ^7®tC^bfeJ;5^, S5rtt©iE«*mft2 1 a©*^#ftl©- 

15 7jWRfr&ftTV>3. Z<om&> WMS»#2 7#, jES&«#2 1 a £AH 
**v>tt, ^8 0l:*l/fc<fc5l:, #ft©3Effi*m#:2 l a©W;#fi©-iB 

)t®©^iES^P2 i b*ManT*6r*wbTv»s«ris»a»» 

20 2 8#^tt&*rtV>£. £©*£, 3E«**#2 1 a*fttt**#2 2 a«£-ft 

2 0 (DMftmWlzmtiiZltZ Zt\z£K> , £3Btewk;fc«fc3fc#iaM#2 0 
©#HSiW&j££*lS. 

25 2 1 a#*leia*lfc£3ric, *(0frIII9»2 8©S6M 0r&*>-fe#lll 
tg#:2 0©M^) Sl^*S^tt^n^±fcH-3TS"5«k5^S©M®® 
M»#2 9SRmt. £©IE&&m#2 1 a 2 2 a<ffi*fc# 

|alM#2 0©«nffllCjE*-&fflJi2 1 b*^«E-&1"lCBft2aiCiES*«#2 
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afcfiKfSiES««#2 1 aOffiJBKltt, friI*M«#3 0 &«ttT, £©IE 
111^2 1 a Siffl^)iA;T^liI'rS (*SV>ttJf DlftlfS) ££££0, &F>3 
^tg^^tT^tiE®-&Sll 2 1 b*«&#3nTS61*jEffi&*#2 laOl 

iB*»»iHLTv*«iia©«na««#2 o*»* , r*!:i38« , e**. 4$ic»si (ft 
a) «*&©«£■£«, *rt«fc»jsrstt©*«temiiM»fl-3 osr^Su 

vfmm*Mmir%>m'£nfl£^v>T^ pmffl*»fc*tts*F*3«©*#£*>» fr® 

ICIE*£-»JJB2 1 bj&J&*SnTV*Tt>, £R«fcttB*#fc«F4bfcV>©T!, 
C©»^©*ltt3&:]E*^aie2 1 b £#B8"f £ iltl:j;D, IMibTOX 

*;p=¥-*ft*fl±-rsn£a«T?£<&. Jt®HM$#3 o ctoT, mm 
nm^omvWLU*ftWL*im'fz>z.bifi~e%z>. iEg2it^@2 2 

tS-fe/^^-^ 2 3 ^lT8HbTft5*@*I#2 OTtt, -KC- Sfl-M 

tiiii#2 1 a^ieiM2 7*fcttjtiB*fia»2 siflmmt^mm 

#lfiim@#:2 0©*Tf«rt^lfcffiB'r*««*#2 2 a©««fc» 
£l 5 0fc^LfcJ;p75:SF l 3^©l^^^j$:-r^OTtjt®EMS15^3 1 £i£ 
W-n««fcV>. »*VittS6fc^S**#2 2 a©»ftrt©lH£fc**J&*r**« 
CPfHMa&S 2 1 BfcSbfc<k"5fc*£3M*Jfc©a8 2 2 

ms&s# 22a ©gftjie© i fl#fc»ffrraffi#icpMmaB»' 3 2 *«»t* 

Zt\Z£r)< $g7BfcjSLfcJ:5fcjES2 I £M 
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2 a©J^fl©l H#fc#fcT*»#fcfr®«£tt#3 3*H^*dtfC«kO, 
^33®$ Sfcrtflfc* 80Sttfci:£K:-fc©fi'iii*mffl&#3 3©£&fc*W3« 

(^«« 1 ~ 5 ) 

10 *1\ KKU^^A (L ij CO,) t^3/Ub (Co C0 3 ) fcft, L i 

, CO s : CoCO, = 0. 5 : 1 ©ffl£T?S'&U ffi«+fc*ViT9 

o owsmfflMf&vx, U^tfA • 3/i;UM*£*flS#l (LiCoO,) 

5, J CPDS77'fJHca»StlfcL i Co0 2 ©If-* i «fc<— JftLWifc. 

20 3ES^a*Pllll/&©"6, £ ©M-&??] £MT & S N - * 

•>A«J:D&«]E«il*#2 1 aOWiBfc«S-fcft*bTft*«*» P-;l/7> 
X«TflEIMfcfflLTIE«*»l«2 lbtMU ff* 1 7 4/im©IE©2 1 
«Lfc. ^©©1=>, 3E**«#2 1 a©-«fc7'^S=:'^A«©jE*U-F2 5 

25 *JRD#»tfc. 

Ai£m#Jf&* 9 01f%t, »3»«lT!**#U7yflsHr:U5 s >l 

$P3$gJ;t)&3lt@£im#2 2 a(DSffil;^-lii^l/T^I$t, d-;p7I/7 
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wr?f£mmwiLxfi.m£mm2 2b^^u, m&i 3 0 um(DM.M 2 2*ttm 

Ux3^>M#7^;W>£D&£-feAl'~:$'2 3^fflitL, ^g22, -fe/l^- 
*2 3, IES2 1, 2 3 0®\Z®MLT Z (Dm® &ZM&Vt\Z&&® 

#lsim@^2 OfctfMHUfc©*, 2 0 £-**©&« 1 2, 13t 

fc. Sfl?S&£LTL i PF 6 $lml/dm' ©£*«T**S*fc<b©SJfl 

~5fcov>Titgl 4mm, ii£6 5 mm©9i 'J - n-Mz^tftftUfc. 
£©«J:5fc:LT#£nfc#m*©£fc£§£8lJ£L£. *©*fr**i 

2V**CCCCV3fe*£frV», 2 0 0mAT3. 0 V*T?««Sff 5 tV>5*tt 

brffofc. ^mja©£E^fc<t-s^^5eM^tt, maw 

jgC$nT$8S#£D*<&©£Ji£$*l3. COJ^fcEEMfcH-r* 
»^tttt»fe»t>&. S6W#Wftffi*8ibm i?<Bi&Jfc©«il!s£0. 
2C©*«*fr7?J6**3(i5*Uv ^Ba«IftiET?S54. 4VI:$TlLfci, 
j£*BE3fe*fc£frU BrJ£©«*ffifcfco&fc&fca«*#y ht7LL £fc 
ffi«fclRUT©^ttfcHUTtt, «5fe«bfc*»S»fi»#©±ft:«Bbfca, 
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V>5¥8c*8ffibfc. C©*»T!ttPTC«©*£IMM4£TlM#LT, 

6nfcfc©fc"rS£#K> ft«2 2£^1 2Bfcj*bfc«i:3&WlB«S»#-3 2 
a«^tf&ttfc*>©£b, ^nSS-t/lb-^2 3S^bT«lbT#lHlb, Jg6 
10 BfcSbfc«fc3fc«BM#2 OSJ&fcbfc. *©tS*» »1 90{C^bfcJ:5 
fc, )6»Mtt9 9 0mAh, I*M-«*I43 6 6Wh/b tt3S#S«« 
1 1 Otiftofc. 
(£««2) 

15 &nfcfe©t-r^t*fc> 21©jES2 2Hfc«bfcJ;5teft*2 2 

•fe/tk-^2 3*fl*bTMb, IE® 2 1 ©JtMgM8B#2 8 ©*1B*«*^»K: 

Oft#jfc'bfc. il90l:Slfc±5C, MiH1 0 2 0mAh, 

X***-**tt3 7 7WH/1, ^«#fi«ttl 1 5taofc. 

20 mnm 3 ) 

£©*JMI3t!tt, IE® 2 l*»8Bfc*bfc*3fc)HMMHM*2 8W 
e>ftfct>©£T5<h#£, H®2 2 SSI 5Hfc«bfcJ;ia:*rtHfc»l6-r* 
MfcfrlBBSSfl'3 lj&JflWSnfcfeWtU }E@2 1&M2 2 ££-fe/Tb 
-*2 3*^bT*SibT*iabfct€rfcffift2 l©tf-MMSB#2 8©«lf** 
25 «^.»lc*lB-r*J:5KR«b, *n«n»±B©**«l tH«fcbT, S3 
Bfc*bfc«k5&»»©#@M#2 0*#Jfcbfc. *©«*> $1 9'0lC^b 
fc£z>\Z, ^tttlO3 0mAh, lW-W3 8 1Wh/l, ft& 
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ES 2 1 SIS 9 BCSUftJ: 2 8*** 

u*. «•»». »i •■tsuitiac. asiBic i omAh, x** 

1 t »B2 2 2 3 M^TMltHW""*' 10W 

Ufc« C . Stt«att9 9 0mAh. X*M-SS«3 6 6Wh/ 1 . *S 
#MSI48 5Ct*ofc. 

9Wh/l. >l.S«®Kttl4 < ''Ciaote. 



25 
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ttv>Mfc«fc*rcv>*. wni«ai#2iaowiM»a 

*3 2 0Mm, |4 9mmOWMWfc*fc, ft® 2 2 * LTtt*#±»<0 

k ymt«Lipp,«n*h5. s 

wtX , 25. 8wtX, 17. 2wtX, 47. SwtX, 3. 9wt%©J* 

3 5 t CHM-C3»P B m^S-ar2»-^^<t^> 3E*2 1&A*2 20* 
n**lfc»a 1 0 tf m©B#«**l 4 0 *#fc. *LT3E«2 1 £:M 2 2 t 
^^-9 2 3 ^lT«ilfc*OC*It»* Vi tt*B**i«a2*5 
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IIU-n6^U £n*»BbTtfO*tfTfr< 
<fc5l;ibT, lltir W iTft^ 3 0 mmX 5 3 mmX 5 mm<D, ^ 170 
C*bfc*«*B««#2 0»*bfc. **, B#«BBB4 0<D«*fc* 
W tK^tliW^f23^ltW^, CC^fcbTMSn 
fc«B« tf tt 2 0*, 4 »At&mt& 7$*-hh fc*«tf ftft* 

LtMllt^^5 1t«l!m, 118Bt*bfc««W« 
**ffft«ttftftfc. *^ !!©*5&«*lC^T±BO*lll#il~5^W 

*©«fc«IHMMttff*fc- &** 3MM!6~10TI4, H«2 1*A« 

2 2\z®wmmnmm®znx»zifi> je®2 i*a«2 2fc*it*»a»» 

K, ttT©«BB6~10©*#»ftBBT?tt. B*«**BWV>Ttt3EB* 
*B2 l b+MM«2 2bfc-#ftanw«otMW, 
Hj**«W»*Bb*Cfc*. 

£ ®*ttfl 6 Tftt, ±BO «fc 5 ft»aoB«««»K* WC, IE® 2 1 § 
j(l7BK«*Wfc*bfc*^«:BBBS«»2 7*«Rtt6nfc'bOi'r*i:*^ 
ft«2 2ft*l 2Bte*bfcJ:5ftBfflBS»»3 2*Rtf Mife-bO^b, - 

3 2 *t£*Jil * 1 ^ fc*BT* C fcfc* 0 « #13*®* 2 0 tBftbfc. 
) «OB*, »2 0BlC*bfcJ:3fc. ft*«*tt6 0 0mAh, X*)HP-B* 

«2 6 9Wh/ 1 , *§£*m««l 0 5tt^fc. 
7 ) 

C 0«M 7 ~d\$> IE® 2 1 £^ 8 Bfc*bfc**ft*BBB»» 2 8 #Ktf 
6tlfc%fl)mt*K. ftS2 2Sil 2Bfc»bfcJ:5feBB«a«»S 2 

fc. *OB*. »2 0Bfc*UfcJ:5Cvt*«tt6 10mAh, X*;V*~ 
«&ft2 7 4Wh/K flSttMKtl 1 5ttft"9fc. 
<JfcJS«8) 



10 



15 



20 



25 
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ftrifc**)*:*"*^ ftl 2 2 ft! 1 5 HK*UfcJ:5&iWfc#*t* 
« fc frS«fi»»3 1««*lt6nfct»Ofcb. nn6WI/^2 3**t 

OBfc*Uik«K, tt«tt6 2 0mAh, i^-««tt2 7 8Wh/ 
(#Stt« 9 ) 

ffff«5*0 2 9 #Rtf %> © fcf « M2 2tIlBBK*Ufc 

/i> 0.g#fiK&8 9ictaofe. 
co**fli o-ewu e@2 ie9@t^bfc^»Mis^2 

* 2 3 £tf bT«JI U PfMffi** 2 9 *ft*NfcfttfTr * ^^ fc ^® Mfi? 

bfcj:5fc, £te£S«5 9 5mAh, l*^-f*B2 6 7Wh/l, ^ 
tt»Ktt8 2V.tf3.-otc. 
(tfc«W2) 
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K±©**« 6 ~ 1 0 * jtfttittfl 2 ^ * 

fcfi±bfc%©<h#;t!=>ns. 3MMi6~10©5Mtt«lt#llO<OX 

c<o*it#iio©*m#m*tt8 2T:fc«to-c*o, *&©**& 

&*. @#:m^Sm?6©#IfiIfll»2 0i:bT«. ±fB©Hli6fcl 6 ~ 1 0 ©fifi 

2 «t]E« 2 1 ©*®fi$Mg&# 2 8 tmmn&m 2 9 1 ©nfc»*n* * 5 fc i> 

T fHU ]£@2 1©M®^MSP^2 9#***fc»ffl**irafc-r*::*&£ 
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5 *tf, ±«B**©»«fc*^T^ B5AB*fctt»5BBfc«b&J:5IC» » 

*ia«*#2o©*rt«©iiM&tt» tnfcB&nsfec-cttftv*. s&2 

2 BtSl/ftJ: 5 fc, ft«i&«#2 2 a ©JtSSSTO 3 1 ©S & fc*BBfc. 

Mfttff (SSI 36Kio TlfctlT v> a <k -5 fc bx fe «fc v>. 

*fc, «Atf, I2 40!^lfcJ;Pl- 2 1 a ©frBBMSM* 3 

15 S»S7«MU ^2 5Bfc*LfcJ:3fc» »B*«#2 0fc*V*T*B«M 

Sfcfc, ±B*«©»BC*v»Ttt, »6Blc«b&J:"3fc* MM 

mW2 2a ©MSiftMSBfl- 3 2 tJEUMmft 2 1 a ©BBft£ttft 2 7iW 
20 l/-*2 3*#bT*Bbfcfe©fc«fc'3T, #H««#2 0©»*»««5J:5 

,ClMtm*-iKniI»37«Wit*K. »27Bfc» 
bfcJ:5C«M'f* : 2 2 a©«rt«tett»f S-BtefeWMMW^a 6*B 
tt, 812 8 0fc^bfc«k5fcltffi*«#2 2 a ©PllBBM*»3 6ijES*«# 
25 2 1 a©Ml8I^3 7t^^2 3^UT8IUfcfe©K^^i 
®M#2 0©«kft«SB5«fc"5fcbT'b«fcV». ft*, £2 8BfcfcV>Ttt, * 
BM#2 0©&I*JJ5K:«iE@*1i#2 1 atfgffibX^* t>©£bX*Snx 
i@lS#2O0l^itftSW2 2 a*B!H*«*3fcbT'b 
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5«fef3VJTRWbfc*», B#tt©*»H©-WfcLTY;i^©«#R*fflW 
LfctfoT, ^T©^b-A©^^©l5Hfc*V>T, ±I2©fiMfflfc 

25 »wic*it*ii«K^o*«T?*»w***iT*^t* , w^**- 
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